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(54) Femoral stem attachment for a modular knee prosthesis 



(57) The present invention provides a knee prosthe- 
sis having a femoral component having a pair of spaced 
apart condylar portions and a boss structure extending 
between the condylar portions. The boss structure has 
a top surface that extends generally horizontally in a 



transverse plane and an opposed inferior surface. The 
knee prosthesis also includes a stem component having 
a proximal end and a distal end. The knee prosthesis 
further includes an attachment nut for securing the stem 
member to the femoral component. 
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Description 

FIELD OF THE INVENTION 

[0001] The invention relates to medical devices, and 5 
more particularly to prosthetic joint components. 

BACKGROUND OF THE INVENTION 

[0002] Joint arthroplasty is a well-known surgical pro- 
cedure by which a diseased and/or damaged natural 
joint is replaced by a prosthetic joint. Atypical knee pros- 
thesis includes a tibial component, a femoral compo- 
nent, a femoral stem assembly, and a patellar compo- 
nent. The femoral component generally includes a pair 
of spaced apart condylar portions, the superior surfaces 
of which articulate with a portion of the tibial component. 
The femoral stem assembly provides lateral stability, 
and it typically includes a member that is inserted within 
a reamed intramedullary canal at the distal end of a fe- 
mur. The stem is typically coupled to the femoral com- 
ponent by a collar and bolt. 

[0003] Although modular systems can provide an ad- 
vantageous reduction in joint component inventory, 
known systems do not fully address the problems asso- 
ciated with variations in intramedullary canal geometry. 
Specifically, the variations in the morphology of the in- 
termedullary canal often do not match the geometry of 
the stem, forcing the surgical positioning of the femoral 
component that is mated to the stem to be determined 
by considerations other than the shape of the canal. 
[0004] For example, if the implant geometry does not 
match the canal geometry, the stem of the implant can 
contact the cortical wall of the intramedullary canal while 
the stem is being'im parted. This problem can be further 
complicated when a femoral stem is mated to a sleeve 
that increases the effective length of the stem so that it 
is in a bowed portion of the intramedullary canal. 
[0005] In response to the above problems, a surgeon 
may be forced to remove the stem (or entire component) 
and replace it with a stem having a smaller diameter or 
shorter length, even if the replacement stem is thought 
to be less suitable than the original stem, but for the im- 
proper fit. Also, the surgeon may have to cut notches in 
the femur to accommodate a shifted femoral compo- 
nent. 

[0006] Therefore, despite the existence of joint pros- 
theses having modular components, there remains a 
need for a modular joint prosthesis that has greater ver- 
satility to accommodate differing patient anatomy and 
joint conditions. 

BRIEF SUMMARY OF THE INVENTION 

[0007] The present invention relates to a modular 
knee joint prosthesis having improved versatility. Com- 
ponents of the modular prosthesis of the invention are 
able to be used with both right and left side prostheses. 



[0008] The present invention provides a modular 
knee prosthesis which includes a femoral component 
having a pair of spaced apart condylar portions and a 
boss structure extending between the condylar portions. 
The boss structure has a top superior surface that ex- 
tends generally horizontally in a transverse plane and 
an opposed inferior surface which has a cavity formed 
therein that terminates in a substantially spherically 
shaped endwall. The boss structure further includes an 
aperture which extends between the mounting and se- 
curing surfaces of the boss structure. The knee prosthe- 
sis further includes a stem component which has a prox- 
imal end and a distal end that is mountable through the 
boss aperture. 

[0009] A mounting surface is provided which may be 
either integrated into the stem component or provided 
as a separate collar component for varying the angula- 
tion of the stem component relative to the femoral com- 
ponent. The mounting surface is oriented substantially 
transverse to a longitudinal axis of the stem member 
such that the mounting surface and the top surface of 
the boss structure define a selected mounting angle 
therebetween. Finally, the knee prosthesis includes an 
attachment nut having a spherically shaped superior 
surface for engaging the spherically shaped endwall of 
the boss structure to secure the stem member to, the 
femoral component. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] A more complete understanding of the present 
invention and the attendant advantages and features 
thereof will be more readily understood by reference to 
the following detailed description when considered in 
conjunction with the accompanying drawings wherein: 

FIG. 1 is an exploded view of a multi-piece prosthet- 
ic joint component system; 
FIG. 2 is an assembled view of the joint component 
system shown in FIG. 1 ; 

FIG. 3A is a side view of the joint component system 
of FIG. 1; 

FIG. 3B is a sectional view of the joint component 
system taken along line 3B-3B in FIG. 3A; 
FIG. 4A is a front view of the joint component sys- 
tem of FIG. 1; 

FIG. 4B is a sectional view of the joint component 
system taken along line 4B-4B in FIG. 4A; 
FIG. 5Ais a side view of the collar member of FIG. 1 ; 
FIG. 5B is a top view of the collar member of FIG. 

5A; 

FIG. 6 is an exploded view of an alternative embod- 
iment of the multi-piece prosthetic joint component 
system; 

FIG. 7 is a bottom view of the joint component sys- 
tem shown in FIG. 6; 

FIG. 8A is a side view of the joint component system 
shown in FIG.6; 
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FIG. 8B is a sectional view of the joint component 
system taken along line 8B-8B in FIG. 8A; and 
FIG. 9 is a detailed side view of portion A in FIG. 6. 

DETAILED DESCRIPTION OF THE INVENTION 5 

[0011] FIG. 1 is an exploded view of a modular pros- 
thetic joint prosthesis 10 that includes a number of mod- 
ular components including an elongate stem 1 2, a collar 
member 14, a femoral component 18, and an attach- 10 
ment nut 20. The construction of the present invention 
provides several mounting possibilities that are compat- 
ible with the various possible orientations of the femoral 
stem when mounted within the distal portion of the fe- 
mur. 

[0012] Referring to FIGS. 1-4B, the stem 12 has a 
proximal end 22 and a distal end 24 with a bulged portion 
23 disposed between the proximal and distal ends 22, 
24. The bulged portion 23 includes a distally facing mat- 
ing shoulder portion 25 adapted for mating with a supe- 
rior seating surface 31 of collar member 14. The distal 
end 24 of the stem 12 includes a connector portion 27 
which extends distally from the bulged position 23. The 
connector portion 27 may have threads formed thereon 
effective to threadably engage the attachment nut 20, 
as discussed in more detail later herein. In an exemplary 
embodiment, the connector portion 27 of stem 12 has 
an outer diameter substantially smaller than the outer 
diameter as measured at the bulged portion 23. Prefer- 
ably, the diameter of the proximal end 22 of sleeve 14 
is also less than the outer diameter of the bulged portion 
23. 

[001 3] In an exemplary embodiment as shown in FIG. 
4B, the stem 12 has a degree of lateral offset between 
a first longitudinal axis 82 extending through the proxi- 
mal end 22 and a second longitudinal axis 84 extending 
through the distal end 24 of stem 12. The lateral offset 
between the first and second axes 82, 84 can vary de- 
pending upon a patient's anatomical requirements, but 
the offset generally is in the range of 2 to 8 mm. While 
the embodiment shown and described above allows for 
offset in either direction of the medial-lateral plane, the 
embodiment shown in FIGS. 1-4B allows offset place- 
ment in the medial-lateral direction, the anterior-poste- 
rior direction, and virtually at any position between me- 
dial-lateral and anterior-posterior. 
[0014] With reference to FIGS. 1 , 2 and 5A-5B, the 
collar member 1 4 has a central body portion 28 that has 
an outer peripheral surface 29, an inferior boss engag- 
ing surface 30 and a superior stem seating surface 31 . 
The shoulder portion 25 of stem 12, when assembled 
with the collar 14, preferably mates with and engages 
the stem seating surface 31, which is sized to receive 
femoral stems having various diameters, including di- 
ameters of about 6 to 30 mm. 

[0015] The boss engaging surface 30 is preferably 
canted and forms an angle with a transverse plane 32. 
The boss engaging surface 30 and a top surface 40B of 



boss structure 40 which lies in the transverse plane, 
form a mounting angle (a) when the collar is assembled 
with the femoral component and engages the boss top 
surface 40B. The angle (a) is preferably between about 
1° and about 15°. According to one practice of the in- 
vention, the boss engaging surface 30 can be canted in 
the anterior-posterior direction to either the anterior or 
posterior side as measured in the sagittal plane. Like- 
wise, the surface 30 can be canted in the medial-lateral 
direction to either the medial side or the posterior side 
as measured in the coronal plane. Preferably, the angle 
(a) can range between about 1° and about 15° in any 
direction. This varied collar angulation provides a plu- 
rality of stem mounting angles which is compatible with 
the various possible orientations of the femoral stem 
when mounted within the distal portion of the femur. 
Those of ordinary skill in the art readily appreciate that 
the boss mounting surface 30 can be configured to pro- 
vide any combination of coronal and sagittal plane an- 
gulations that are constrained by the foregoing angle 
ranges. 

[0016] The collar 14 can be used with either right or 
left side knee prostheses. Generally, the collar is posi- 
tioned such that the angle (a) is to the lateral side of the 
prosthesis, as measured in the coronal plane. The same 
collar can be used in either left or right side prosthesis 
by simply reversing the orientation of the collar on the 
prosthesis to ensure a lateral angle for the femoral stem 
12. 

[0017] The collar peripheral surface 29 also has at 
least one pair of opposed flat sides 29A. Flat sides are 
adapted to engage raised ridges 44 formed on the top 
surface 40B of boss structure 40. The mating contact 
between the raised ridges 44 and the flat sides 29A of 
the collar peripheral surface 29 prevents unwanted ro- 
tation of the collar 14 when mounted on the boss top 
surface 40B. The collar 1 4 further has a central aperture 
34 which receives the distal connector portion end 24 of 
femoral stem 12. 

[0018] Referring to FIGS. 1-4B, the femoral compo- 
nent 18 has a pair of condylar portions 36, 38 that are 
connected by an intercondylar boss or box structure 40. 
The femoral component 18 also has an articulation sur- 
face 42 and an opposed surface 44. Further, the femoral 
component 16 has an anterior side 52 and a posterior 
side 54. The anterior side 52 of the femoral component 
16 includes a patellar groove 50 within which seats a 
patellar prosthetic component (not shown). The surfac- 
es 42 of the curved condylar portions 36, 38 articulate 
with a prosthetic tibial component (not shown) mounted 
on the head of the tibia, in a manner well known to those 
of ordinary skill in the art. 

[0019] The boss structure 40 has a pair of substan- 
tially vertical side walls 40A that are connected by a top 
or superior, seating surface 40B. The boss structure 40 
further has a cavity 46 formed within a bottom or inferior 
surface 40C. The cavity 46 is further defined at one end 
by curved spherical sidewalls 51 which have a comple- 
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mentary shape to mate with and engage attachment nut 
20. Once the prosthesis is assembled, the sidewalls 51 
engage attachment nut 20 so that the femoral stem is 
secured at a desired angulation, as discussed in more 
detail later herein. 5 
[0020] The boss structure 40 further includes an ap- 
erture 47 formed thereon which extends between the 
surfaces 40B, 40C, respectively, of the boss structure 
40. The shape of the aperture 47 in the boss structure 
40 can be elliptical, oval, spherical, or of any other suit- 
able shape that allows a sufficient amount of translation 
of the securing bolt shaft when the bolt is mounted within 
the aperture. 

[0021] FIG. 1 illustrates the attachment nut 20 useful 
with the present invention. The nut 20 includes a gen- 
erally spherical top portion 60 and a bottom portion 62. 
A central aperture 64 extends between the top and bot- 
tom portions 60, 62. Preferably, threads are formed with- 
in an inner surface 66 of the nut 20 effective to thread- 
ably engage corresponding threads formed on the distal 
end of the stem 12. The spherical top portion 60 mates 
with and engages the similarly configured endwall of the 
femoral boss cavity. 

[0022] Referring to FIGS. 1-5B, an exemplary modu- 
lar knee prosthesis utilizing the component described 
above can be assembled in the following manner. The 
collar 1 4 is mounted on the top surface 40B of the boss 
40 by aligning and engaging ridges 44 with collar flat 
sides 29A such that the collar aperture 34 is aligned with 
box aperture 47. The stem 1 2 is mated to the collar 14 
by positioning the distal connector portion 27 through 
collar aperture 34 so that the mating surface or shoulder 
25 rests upon the stem seating surface 31 of the collar 
14. The distal end 24 of stem 1 2 is further extended and 
passed through box aperture 47 such that at least a por- 
tion of the connector end 27 protrudes and extends into 
box cavity 46. The attachment nut 20 is inserted into the 
boss cavity 46 from the underside of the boss structure 
to threadably engage the distal connector portion 27 of 
the stem 12. 

[0023] In such a configuration, the spherical engaging 
surface 60 of the attachment nut 20 mates with and en- 
gages the similarly configured endwall 51 of the boss 
cavity 46. The selected shape of the cavity endwall 51 
allows the attachment nut 20 to seat within the cavity 46 
at an angle that is determined by the collar 14. In such 
a configuration, the boss mounting surface 30 of the col- 
lar 14 determines the stem angulation once the compo- 
nents are assembled together. The threaded connector 
portion 27 of the distal end of the stem 12 threadably 
engages the threaded attachment nut 20 and fixedly se- 
cures the stem 12 to the femoral component 18. In this 
axially successive assemblage, the collar is pressure fit- 
ted between the stem and boss by the threaded engage- 
ment of the stem and nut. 

[0024] FIGS. 6-9 illustrate a prosthesis system 100 
which is a variation of system 10 described in FIGS. 
1-5B. System 100 includes the various components 



present in FIG. 1 , including an elongate stem 1 1 2, a fem- 
oral component 118 and an attachment nut 120. 
[0025] The stem 112and femoral component 118dif- 
fer slightly from the components described above with 
respect to FIGS. 1 -4B. In this embodiment, the stem 1 1 2 
allows for the interchanging of stem components having 
varied angulations to provide a variety of mounting pos- 
sibilities for the prosthesis. The stem 112 includes prox- 
imal and distal ends 122, 124 with a boss engaging sur- 
face 130 disposed proximal the distal end of the stem. 
[0026] Referring to FIG. 9, the boss engaging surface 
130 is preferably canted and forms an angle with the 
transverse plane 132. The boss engaging surface 130 
and the top surface 140B of the boss 140, which lies in 
the transverse plane, form a mounting angle (9) when 
the stem is assembled with the femoral component and 
engages the boss top surface. The angle (8) is prefera- 
bly between about 1° and about 15°. According to one 
practice of the invention, the boss engaging surface 130 
can be canted in the anterior-posterior direction to either 
the anterior or posterior side as measured in the sagittal 
plane. Likewise, the boss engaging surface 130 can be 
canted in the medial-lateral direction to either the medial 
side or the posterior side as measured in the coronal 
plane. Preferably, the angle (8) can range between 
about 1° and about 15° in any direction. This varied an- 
gulation provides a plurality of stem mounting angles 
which is compatible with the various possible orienta- 
tions of the femoral stem when mounted within the distal 
portion of the femur. Those of ordinary skill in the art 
readily appreciate that the boss mounting surface 130 
can be configured to provide any combination of coronal 
and sagittal plane angulations that are constrained by 
the foregoing angle ranges. 

[0027] The stem 112 further includes a connector end 
portion 127 which extends distally from the boss engag- 
ing surface 130. Preferably, the connector end 127 has 
threads formed thereon effective to threadably engage 
a corresponding threaded portion of attachment nut 
1 20. The connector end 127 may also be laterally offset 
from a longitudinal axis, not shown, which extends 
through the proximal end 122 of the stem 112. The offset 
placement may be in the medial-lateral direction, the an- 
terior-posterior direction, and virtually at any position 
between medial-lateral and anterior-posterior. 
[0028] Referring to FIGS. 6-8B, the femoral compo- 
nent 118 has a pair of condylar portions 136, 138 that 
are connected by an intercondylar region or boss struc- 
ture 140. The femoral component 118 has an articula- 
tion surface 142 and an opposed surface 144. Further, 
the femoral component 118 also has an anterior side 
1 52 and a posterior side 1 54. 

[0029] The boss structure 140 has a pair of substan- 
tially vertical side walls 140Athat are generally orthog- 
onal to a top superior surface 140B. The top superior 
surface 140B is substantially horizontally oriented and 
extends in the transverse plane. The transverse plane 
is defined as the horizontal plane that extends through 
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the knee of an upright subject that is orthogonal to both 
the coronal plane and the sagittal plane as will be ap- 
preciated by those having ordinary skill in the art. 
[0030] The top surface 140B has formed thereon a 
mounting aperture 147 effective to engage the stem 
member 112, as discussed in more detail later herein. 
The boss 140 further has a cavity 146 formed within a 
bottom inferior surface 140C. An aperture 147 defined 
by the cavity 146 extends between surfaces 140B, 
140C, respectively, of the boss structure 140. As illus- 
trated, the top surface 140B is configured to mate with 
and engage femoral stem 112. 
[0031] FIGS. 6 and 7 illustrate an attachment nut 120 
useful with this embodiment. The nut 120 includes op- 
posed generally horizontal top and bottom surfaces 1 61 , 
162 with a generally spherical sidewall 160 extending 
therebetween. The bottom surface 162 has a series of 
impressions or indentations 121 formed thereon effec- 
tive to engage a mounting tool, not shown, used to tight- . 
en or loosen the nut 1 20. A central aperture 1 64 extends 
between the top and bottom surfaces 1 61 , 1 62. Threads 
are formed within an inner surface of attachment nut 1 20 
to threadably engage the distal connector end 127 of 
stem 112. 

[0032] The embodiment as described above may be 
assembled as follows. The distal end 124 of stem 112 
is passed through box aperture 147 such that a portion 
of the distal end of the stem 112 extends into femoral 
box cavity 146. The attachment nut 120 is inserted into 
the boss cavity 1 46 from the underside of the boss struc- 
ture to threadably engage the distal connector portion 
127 of the stem 112. The threaded connector end 127 
of stem 112 threadably engages the threaded attach- 
ment nut 120 and fixedly secures the stem 112 to the 
femoraf component 118. In such an engagement, the 
complementary shape of the cavity endwall 151 and the 
spherical sidewall 160 of the attachment nut 120 coop- 
erate to position the stem at a selected angle as deter- 
mined by the boss mounting surface 1 30. Once the com- 
ponents are assembled, the boss mounting surface 130 
of the stem determines the stem angulation. N^rious off- 
set configurations are also possible utilizing a distal con- 
nector portion 127 which is offset from the longitudinal 
axis extending through the proximal end of the stem as 
discussed earlier herein. 

[0033] A variety of modifications and variations of the 
present invention are possible in light of the above 
teachings. It is also understood that the basic femoral 
component construction in the present system can be 
used for either the right or left knee. All references cited 
herein are expressly incorporated by reference in their 
entirety. 



Claims 

1 . A modular knee prosthesis comprising: 



a first component having a pair of spaced apart 
condylar portions and a boss structure extend- 
ing between the condylar portions, the boss 
structure having a superior mounting surface 

5 that extends generally horizontally in a trans- 

verse plane and an opposed inferior surface 
having a cavity formed therein that terminates 
in a substantially spherically shaped endwall, 
wherein an aperture extends between the su- 

10 perior mounting and inferior surfaces of the 

boss structure; 

a second component having a distal mounting 
surface mountable on the superior mounting 
surface of the boss structure, the distal mount- 
15 ing surface of the second component and su- 

perior mounting surface of the boss structure 
defining a selected mounting angle therebe- 
tween; and 

a third component for securing the second com- 
20 ponent to the first component, the third compo- 

nent having a spherically shaped superior sur- 
face for engaging the spherically shaped end- 
wall of the boss structure. 

25 2. The knee prosthesis of claim 1 , wherein the second 
component is an elongate stem and the third com- 
ponent is an attachment nut. 

3. The knee prosthesis of claim 2, wherein at least a 
30 portion of the stem is threaded so as to threadably 

engage the attachment nut. 

4. The knee prosthesis of claim 3, wherein the distal 
end of the stem component is offset a selected dis- 

35 tance in the transverse plane relative to the proxi- 
mal end of the stem. 

5. The knee prosthesis of claim 1 , wherein the second 
component is a collar having a body portion with an 

40 aperture extending therethrough and the third com- 
ponent is an attachment nut. 

6. The knee prosthesis of claim 5; wherein the knee 
prosthesis further comprises a stem component 

45 having a proximal end and a distal end which is 
mountable through the collar aperture and further 
extends into and through the boss aperture. 

7. The knee prothesis of claim 6, wherein the collar is 
50 positionable between the stem component and the 

femoral boss structure. 

8. The knee prosthesis of claim 7, wherein the boss 
structure includes an anti-rotation means for pre- 

55 venting rotation of the collar when mounted on the 
boss structure. 

9. The knee prosthesis of claim 1 , wherein the mount- 
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ing angle of the mounting surface of the second 
component is in the range of 1° to about 15° in the 
medial-lateral direction in the transverse plane, to 
the medial or lateral side. 

10. A modular knee prosthesis comprising: 

a femoral component having a pair of spaced 
apart condylar portion and a boss structure ex- 
tending between the condylar portions, the 
boss structure having a superior mounting sur- 
face that extends generally horizontally in a 
transverse plane and an opposed inferior sur- 
face having a cavity formed therein that termi- 
nates in a substantially spherically shaped end- 
wall, wherein an aperture extends between the 
superior and inferior surfaces of the boss struc- 
ture; 

a stem component having a proximal end and 
a distal end; 

a collar member mountable on the superior sur- 
face of the boss structure, the collar member 
having a superior and an inferior surface that is 
substantially transverse to a longitudinal axis of 
the stem member when mounted thereon, the 
collar inferior surface and the superior mount- 
ing surface of the boss structure defining a se- 
lected mounting angle therebetween, the collar 
member further having an aperture extending 
between the superior and inferior surfaces; and 
an attachment nut for securing the stem mem- 
ber and collar member to the femoral compo- 
nent. 

11. The knee prosthesis of claim 10, wherein the 
mounting angle of the inferior surface of the collar 
is in the range of 1° and about 15° in the medial- 
lateral direction in the transverse plane, to the me- 
dial or lateral side. 

12. The knee prosthesis of claim 10, wherein the boss 
structure includes an anti-rotation means for pre- 
venting rotation of the collar when mounted on the 
boss structure. 

13. The knee prosthesis of claim 10, wherein at least a 
portion of the distal end of the stem component is 
threaded so as to threadably engage the attach- 
ment nut. 

14. The knee prosthesis of claim 10, wherein the distal 
end of the stem component is offset a selected dis- 
tance in the transverse plane relative to the proxi- 
mal end of the stem. 

15. The knee prosthesis of claim 10, wherein the at- 
tachment nut has spherically shaped superior sur- 
face for engaging the spherically shaped endwall of 



the boss structure. 
16. A modular knee prosthesis comprising: 

5 a femoral component having a pair of spaced 

apart condylar portions and a boss structure ex- 
tending between the condylar portions, the 
boss structure having a top surface that ex- 
tends generally horizontally in a transverse 

10 plane and an opposed bottom surface having 

a cavity formed therein that terminates in a sub- 
stantially spherically shaped endwall, wherein 
an aperture extends between the top and bot- 
tom surfaces of the boss structure; 

15 a stem component having a proximal end and 

a distal end that is mountable through the boss 
aperture, the distal end of the stem further in- 
cluding a mounting surface which along with 
the top surface of the boss structure defines a 

20 selected mounting angle therebetween; and 

an attachment nut having a spherically shaped 
superior surface for engaging the spherically 
shaped endwall of the boss structure for secur- 
ing the stem member to the femoral compo- 

25 nent 
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